This report presents the oxygen and carbon stable isotope data obtained on selected authigenic carbonate occurrences from the sediments recovered from five Integrated Ocean Drilling Program sites (U1325-U1329) across the accretionary prism offshore Vancouver Island, where the base of gas hydrate stability zone lies between 124 and 260 meters below seafloor. The two main objectives of this study were to determine if there exists a difference of isotopic compositions between the different sites and to characterize the isotopic signals that might be associated with the presence of gas hydrate at depth.
Introduction
During Integrated Ocean Drilling Program (IODP) Expedition 311, drilling of four sites (U1325, U1326, U1327, and U1329) along a southwest-northeast transect and of the nearby active vent Site U1328, from 2195 to 946 meters water depth, was realized across the accretionary prism offshore Vancouver Island to study the occurrence of gas hydrate (Fig. F1) . Site U1328 corresponds to a cold vent with active fluid and gas flow. At these sites, the bottom seawater temperature varies between 1.8°C at the deepest Site U1325 and 3.3°C at the shallowest Site U1329 (data obtained from www.ewoce.org); the δ 18 O value of bottom water is probably not far from -0.17‰ standard mean ocean water (SMOW), which is the value of North Pacific Deep Water (Craig and Gordon, 1965) .
Stable isotope compositions of a selection of 80 samples of authigenic carbonates were measured to characterize the nature of the diagenetic fluids (i.e., water and carbon sources) from which the carbonates were precipitated.
The mineralogical composition of samples was systematically determined using X-ray diffraction (XRD) (Blanc-Valleron et al.). The same powder prepared for XRD was used for the isotopic analyses, but it was rinsed with distilled water to eliminate soluble salts that often produce parasite gas during acid attack. Because of the complex mixing of different carbonate minerals in a few samples, it was impossible to separate these phases for isotopic measurements, which thus correspond to the composition of bulk carbonate.
The oxygen and carbon isotope compositions of carbonates are expressed in the conventional δ notation defined as
where R = 18 O/ 16 O or 13 C/ 12 C, respectively, in the sample (Rs) and in the reference (Rr). The reference for δ 18 O and δ 13 C is Vienna Peedee belemnite (VPDB) (Craig, 1957) . The CO 2 gas extracted from the carbonate by digestion with 100% phosphoric acid at 25°C (24 h for calcium carbonate and 72 h to 1 week for dolomite, siderite, and rhodochrosite and composite mixtures of various carbonate phases) was analyzed with a triple collector mass spectrometer (VG Sira 9). The analytical precision was 0.01‰ for both δ 18 O and δ 13 C; the reproducibility was generally better than 0.1‰ for δ 18 O and δ 13 C.
The oxygen isotopic compositions of calcite and dolomite precipitated in isotopic equilibrium with the bottom seawater may be evaluated using the equations of O'Neil et al. (1969) and Fritz and Smith (1970) 
Results
The carbonate mineralogy is generally very complex, with mixtures of calcium carbonates (calcite and aragonite), dolomite, and occasionally rhodochrosite and siderite. There are no obvious carbonate mineralogical variations with depth, especially in relation to the location of the base of the gas hydrate stability zone (BGHSZ) (Blanc-Valleron et al.). However, it is important to notice that siderite and rhodochrosite occurrences are limited to sedimentary layers lower than 125 meters below seafloor (mbsf).
The analytical results for authigenic carbonates are reported in Table T1 with both carbonate mineralogy and oxygen and carbon isotopic compositions.
Oxygen and carbon isotopic compositions of carbonates from all sites
Oxygen and carbon isotope compositions display large ranges of variations (Fig. F2) (Kastner et al., 1995a (Kastner et al., , 1995b Kopf et al., 1995; Sample and Kopf, 1995; Greinert et al., 2001 ).
Oxygen and carbon isotopic distributions with depth Site U1325
Site U1325, drilled to 2195 mbsf, is located within the first slope basin in the southwestern part of the transect. The BGHSZ depth was estimated at 240.5 mbsf. Based on pore water chemistry, the presence of gas hydrates has been inferred in the sandy layers from 70 to 240 mbsf (see the "Site U1325" chapter; Torres et al., 2008) .
Two samples were taken above and one sample was taken below the BGHSZ (Table T1) . These three samples exhibit very similar δ
18
O values, but their δ 13 C values decrease abruptly from -3.94‰ at 221.98 mbsf to -30.23‰ at 258.29 mbsf, below the BGHSZ.
Site U1326
Site U1326, drilled to 1828 mbsf, is located on top of the first uplifted ridge of accreted sediments at the far western downslope end of the transect. The BGHSZ depth was estimated at 260 mbsf. Pore water analysis indicated that gas hydrates were disseminated in the sandy layers below 40 mbsf (see the "Site U1326" chapter; Torres et al., 2008) .
There are important variations of δ 18 O and δ 13 C values with depth at this site (Fig. F3A, F3B ). The diagenetic carbonates are characterized by high δ 18 O values and low δ 13 C values to 118.75 mbsf, and they exhibit low δ 18 O values and slightly positive δ 13 C values from 155.9 to 263.75 mbsf. The sample located at 235.9 mbsf has the lowest δ 18 O value (-1.27‰) measured at this site.
Site U1327
Site U1327, drilled to 1304 mbsf, is located on the midcontinental slope off Vancouver Island, several hundred meters from Site 889 (ODP Leg 146). The BGHSZ depth was estimated at 230 mbsf. Gas hydrates were found above the BGHSZ to 128 mbsf (see the "Site U1327" chapter; Torres et al., 2008) .
The δ

18
O and δ 13 C values are randomly distributed with depth, being alternatively low and high between 126.4 and 178.43 mbsf (Fig. F4A, F4B) . The two samples of authigenic carbonates at 228 mbsf (i.e., very close to the BGHSZ) have similar relatively low δ
18 O values (0.45‰ and 0.53‰) and high δ 13 C values (23.33‰ and 23.38‰).
Site U1328
Site U1328, drilled to 1268 mbsf, is located 3.7 km southeast of Site U1327 on the midcontinental slope off Vancouver Island. The BGHSZ depth was estimated at 219 mbsf (see the "Site U1328" chapter). Gas hydrates were present in two main layers: at the subsurface (0-35 mbsf) and just above the BGHSZ (215-222 mbsf). δ
18 O values show a rapid decrease by ~3‰ from the uppermost levels down to 36.46 mbsf followed by an increase by ~2.5‰ just at the BGHSZ depth; below the BGHSZ, δ 18 O values fluctuate between 4.66‰ and 7.42‰ in authigenic dolomite (Fig. F5A) . There is a strong difference in δ 13 C values of the authigenic carbonates that are very low above the BGHSZ (as low as -51.61‰) and increase abruptly by 53‰ below the BGHSZ to reach values of 11.3‰ (Fig. F5B) .
Site U1329
Site U1329 was the easternmost and shallowest site (946 mbsf) of the transect. The BGHSZ depth is much shallower than at the other sites and was estimated at 124 mbsf (see the "Site U1329" chapter). At this site, only minor amounts of gas hydrates are supposed to occur above the BGHSZ, but there is no significant chloride anomaly in pore water. δ
18 O values are more dispersed in calcite and carbonate mixtures than in dolomite (Fig. F6A, F6B) (Greinert et al., 2001 ).
Summary
This data report presents new stable isotope results of authigenic carbonates from the Cascadia margin, IODP Expedition 311. There is a general trend both for calcite and dolomite of decreasing δ
18 O values and increasing δ 13 C values with depth. At Sites U1328 and U1329, there is a sharp gradient of δ 13 C values of dolomite crossing the BGHSZ that corresponds to the transition from negative δ 13 C values above the BGHSZ to positive δ 13 C values below the BGHSZ; a similar δ 13 C gradient is evidenced at Site U1327 for calcite. However, this transition occurs 110 m above the BGHSZ at Site U1326 and it is absent at Site U1325.
The strong lateral heterogeneity between adjacent boreholes noticed in the preliminary conclusions of Expedition 311 is therefore also evidenced in the distribution of the stable isotope compositions of authigenic carbonates. 
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